Dieulafoy's ulcer is a rare cause of gastrointestinal bleeding. The lesion is usually located in the stomach, although it may occur anywhere in the gastrointestinal tract. A 44-year-old man was admitted to hospital due to cerebral infarction. On the 23rd day of hospitalization, he showed massive hematochezia. He underwent an urgent colonoscopy. There was a visible protuberant vessel without significant ulceration at the fundus of the rectum, consistent with a Dieulafoy's ulcer. It was treated by endoscopic hemoclipping. However, rebleeding occurred three times despite repeated hemoclipping. Finally, endoscopic band ligation was successfully performed to achieve permanent hemostasis. Endoscopic band ligation is an effective treatment for bleeding rectal Dieulafoy's ulcer.
D
ieulafoy's ulcer is an uncommon lesion that usually presents with massive bleeding. This lesion is a dilated aberrant submucosal vessel which erodes the overlying epithelium in the absence of a primary ulcer (1) . The typical endoscopic appearance is an abnormally large submucosal artery that protrudes through a solitary small mucosal defect. Histologically, it is defined as a thick-walled arterial vessel surrounded by a very shallow ulcer without the evidence of aneurysm formation, atherosclerosis, arteritis or inflammation. Dieulafoy's ulcers are usually found in the stomach, predominantly lying in the proximal one-third of the lesser curvature (2) . Similar lesions have been reported throughout the rest of the gastrointestinal (GI) tract, including the esophagus, duodenum (1, (3) (4) (5) , jejunum (6) , colon (7) (8) (9) and rectum . To date, 30 cases of rectal Dieulafoy's ulcer have been reported in English medical literature. We report a case that was successfully treated with endoscopic band ligation after incomplete hemostasis with endoscopic hemoclipping.
CASE PRESENTATION
A 44-year-old man was admitted to hospital for a sudden disturbance of consciousness. He had a past medical history of hypertension, hyperlipidemia, diabetes mellitus and fatty liver. He had never previously experienced GI bleeding, colonic polyps or neoplasm. On admission, he was in a state of right hemiplegia, anarthria and consciousness disorder (Japan coma scale I: 2 to 3), as a result of a cerebral infarction due to the occlusion of the left internal carotid artery as demonstrated on computed tomography and magnetic resonance imaging. Other physical examinations were unremarkable. Blood examinations were normal except for leukocyte levels of 9.3 × 10 9 /L (normal levels 4 × 10 9 /L to 9 × 10 9 /L), glutamic-oxaloacetic transaminase levels of 79 U/L (normal levels 9 U/L to 38 U/L), and glutamicpyruvic transaminase levels of 105 U/L (normal levels 4 U/L to 36 U/L). He had a family history of hypertension, hyperlipidemia, diabetes mellitus, cerebral stroke, sudden death and heart disease. He was treated by fluid transfusion and anticoagulation therapy. His medication included 100 mg of acetylsalicylic acid daily.
On the 23rd hospitalization day (HD), he showed massive hematochezia without abdominal pain. A digital rectal examination revealed a large amount of fresh blood and clots but no mass or fissure. His hemoglobin level dropped from 153 g/L to 123 g/L over 8 h and he therefore underwent urgent colonoscopy. A protuberant vessel was demonstrated at 5 cm above the anal verge without any significant ulceration at the fundus, consistent with a Dieulafoy's ulcer of the rectum ( Figure 1A ). It was endoscopically treated using two hemoclips ( Figure 1B) .
On the 27th HD, he again developed hematochezia. His hemoglobin level dropped to 75 g/L. Transfusion of four units of red blood cell (RBC) concentrates raised the hemoglobin level to 98 g/L. The patient underwent a second urgent colonoscopy. Active bleeding was not found throughout the colon. The protuberant vessel was still evident just next to the remaining hemoclips ( Figure 1C ) and one more hemoclip was applied ( Figure 1D ). The patient also underwent esophagogastroduodenoscopy. Mild duodenitis was detected at the bulbus but it was not considered to be the source of massive bleeding.
Bleeding recurred on the 31st HD. His blood pressure fell to 75/50 mmHg. He became hemodynamically unstable and required transfusion with eight units of RBC concentrates. A technetium 99m-labelled RBC scintigraphy was performed to search for another source of the hemorrhage. It revealed an increased activity throughout the colon but it failed to identify the bleeding site. A third urgent colonoscopy was carried out. There was fresh blood and clots in the rectum and a protuberant vessel was visible again beside the hemoclips ( Figure 1E ). There was no other source of bleeding in the colon and two more hemoclips were applied to that lesion ( Figure 1F ).
On the 35th HD, he again developed massive hematochezia, amounting to 1100 mL. His hemoglobin level dropped from 113 g/L to 83 g/L. He was transfused with two units of RBC concentrates. He underwent a fourth urgent colonoscopy. Some of the hemoclips dropped out and there was a small ulcer beside the remaining hemoclips. A small vessel was visible in the ulcer bed and a small amount of blood was found to be oozing from it ( Figure 1G ). There was no blood in the proximal colon and no other lesions were detected in the distal colon with careful irrigation. A standard upper endoscope attached with a single band ligation device (PneumoActivated EVL device, Sumitomo Bakelite, Japan) was inserted into the rectum. A single elastic band was then applied on the vessel, leading to a complete cessation of the bleeding ( Figure 1H ). No complications occurred during the procedure.
A follow-up colonoscopy on the 42nd HD showed a red scar in the rectum ( Figure 1I ). There was no recurrence of bleeding during the one-year follow-up.
DISCUSSION
The causes of lower GI bleeding may be grouped into several categories: anatomy (diverticulosis), vasculature (angiodysplasia, ischemia and Dieulafoy's ulcer), inflammation (infection, radiation and idiopathy) and neoplasm. Diverticulosis accounts for approximately 30% to 50% and angiodysplasia accounts for approximately 15% to 30% of massive lower GI bleeding. In the evaluation of patients with severe lower GI bleeding, urgent colonoscopy has been proven to be superior to angiography, scintigraphy and surgery, demonstrating bleeding sites in up to 90% of cases (34) (35) (36) . In addition, colonoscopy offers a chance for therapeutic intervention. The same therapeutic modalities used in upper endoscopy are available but the risk of complications is higher because of the thin wall of the colon in comparison to that of the stomach (9,34).
Dieulafoy's ulcer of the rectum is an unusual cause of lower GI hemorrhage. In 1991, Franco et al (10) first reported a patient with Dieulafoy's ulcer of the rectum; since then, 30 additional cases have been reported, including the present case (Table 1 ). There may be a higher incidence in middle-aged men but this disease has been reported in all ages. The diagnosis of Dieulafoy's ulcer may be difficult because poor bowel preparation and stagnant blood contribute to the poor visualization. Improvement of general conditions with blood and/or fluid transfusion, pretreatment of colon with cleaning solution and careful irrigation are essential. The average number of colonoscopies to diagnose the lesions as Dieulafoy's ulcers was 1.7±0.9 in 28 cases in literature. In two cases (case 5 and case 13 in Table 1 ), the source of hemorrhage could not be found with colonoscopy. Case 5 was diagnosed and treated surgically. Case 13 was treated with angiographic embolization, and subsequent A red ulcer scar was detected in the rectum. There was no further bleeding sigmoidoscopy confirmed the lesion. In recent studies, rectal Dieulafoy's ulcers were easily found, and the lesion could be determined in the first colonoscopy with careful irrigation. Although a histological diagnosis was not made in our case, the distinctive endoscopic features of the protuberant vessel without significant ulceration allowed us to diagnose it as a Dieulafoy's ulcer.
There is no consensus on the treatment of bleeding rectal Dieulafoy's ulcer and there are no randomized controlled studies comparing the different endoscopic therapies. Of the 30 reported cases, 21 patients were treated with endoscopic modalities alone, angioembolization was used in two cases and surgical treatment with or without other treatment was used in seven. Rebleeding occurred in five cases (17%), in which the initial treatment was not uniform. One patient was treated with ethanol injection (n=1), one with adrenaline injection (n=3), one with adrenaline injection and electrocoagulation (n=2), one with adrenaline injection and heater probe coagulation (n=6), and one with angiographic embolization (n=2). Recurrent bleeding was not reported after surgical treatment (n=7; five suture ligations, one excision and one unknown). Rebleeding tended to occur several days after the treatment except for case 30. Lee et al (33) reported a case of rebleeding 5 h after angiographic embolization but it was not clear whether complete hemostasis had been obtained by embolization.
In the present case, we first used endoscopic hemoclipping. Endoscopic treatment by hemoclip is recommended for rectal Dieulafoy's ulcer. It usually causes little injury to the colorectal wall, and complete hemostasis was obtained in all reported cases (20, 30, 32) . However, rebleeding from the lesion occurred three times in our patient. We paid careful attention to the optimal placement of the hemoclips. Rebleeding may have been due to the fragility of the wall, sclerotic change of the vessel or the application of anticoagulation therapy. In the first urgent colonoscopy, we tried endoscopic clipping with six hemoclips, in which only two hemoclips firmly grasped the lesion. This middleaged man had several risk factors and a family history of atherosclerosis. Acetylsalicylic acid was continued up to the 27th HD, because iodine-123-labelled N-isopropyl-p-iodoamphetamine brain single photon emission computed tomography revealed moderate to severe hypoperfusion in the larger area of the left internal carotid artery territory than in the infarcted area.
Finally, endoscopic band ligation was successfully performed. Band ligation has been proven to be safe and effective in the treatment of bleeding esophageal varices (37-39) with fewer complications compared with sclerotherapy. Recently, this modality has been used effectively in the endoscopic treatment of bleeding rectal varices (40) and nonvariceal upper GI bleeding (41) . Endoscopic band ligation with adrenaline injection was reported to be successful for the recurrent bleeding after angioembolization (33) as well as for naïve cases of rectal Dieulafoy's ulcer (30, 32) . In our patient, endoscopic band ligation was applied for recurrent bleeding from Dieulafoy's ulcer without an adrenaline injection. The lesion was located 5 cm from the anal verge, on the anal side of the peritoneal reflection, so we decided that a perforation due to the endoscopic procedures was unlikely to occur. Recurrent bleeding has not been reported after surgical treatment and therefore we took surgery into consideration in cases of rebleeding rectal Dieulafoy's ulcer. Endoscopic band ligation is simple, readily available, relatively inexpensive and may be highly effective in patients with coagulopathies or hemorrhages (42) . We used a standard upper endoscope to perform band ligation in the present case. However, the banding apparatus fitted on colonoscopes with smaller diameters such as the Olympus PCF series (Japan). Small bleeding lesions were occasionally missed while we attached the apparatus. In cases using those scopes, band ligation can be performed without changing the scopes. The ligation apparatus can be fixed on the tip of the endoscope more quickly and easily than conventional hemoclips. This modality may have a potential to be used as a first-line therapy. Band ligation completely controlled the bleeding with no evidence of recurrence in all four patients, including our patient (30, 32, 33) . The mechanism of hemostasis by mechanical strangulation of the vessel makes this technique very suitable in patients with coagulopathies or using anticoagulant drugs.
In conclusion, endoscopic band ligation was found to be an effective treatment for bleeding rectal Dieulafoy's ulcer even after other therapeutic modalities had failed. 
